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UM RESEARCH LEADS TO PATENTED METHOD FOR REMOVING 
TOXIC METALS FROM WASTE WATER
MISSOULA -
With support from a pair of altruistic local investors and several state programs, chemists at The 
University of Montana-Missoula have developed a process to produce materials that are uniquely able 
to remove toxic metals from contaminated water in an environmentally-safe way.
Chemistry Professor Edward Rosenberg and research chemist David Pang received a patent in 
December for a discovery that they believe could have immediate, site-based industrial applications, as 
well as potential for cleaning up mine waste.
Preliminary laboratory and field tests have shown Rosenberg’s and Pang’s method of 
manufacturing silica-polymer composites produces materials with several advantages over existing ion- 
exchange resins currently used in many types of separation processes: They do not replace metals with 
unwanted ions in the water, they remove metals at a faster rate than ion-exchange resins, and they are 
more durable.
Unlike ion-exchange resins, silica-polymer composites are chelating agents, like those used in 
hospitals to clean the blood of children who have been severely lead poisoned. In some instances, 
economically important metals can be rinsed off the composites and recovered, and the composites 
reused. In others, composites immobilize highly toxic metals, such as mercury or lead, into a solid 
matrix for safe disposal. Rosenberg expects these materials, which can be produced by “fairly simple
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chemistry,” to be easy to make in commercial quantities and to be cost-effective, as relatively less is 
needed per application than existing materials.
The patent, for a “system for extracting soluble heavy metals from liquid solutions,” has been 
licensed through the University to Purity Systems Inc., a Missoula company where Pang now works and 
which is owned by investors George Torp and Philip Barney. Rosenberg and Purity Systems are seeking 
additional investors or collaborations with industry end-users to commercialize the product.
“The idea for this technology was conceived and developed entirely in Montana,” Rosenberg 
said. “By their vision and financial support, Purity Systems has shown tremendous faith in the University 
and in the process of academic research and development.”
As the name suggests, the silica-polymer composites created by Rosenberg and Pang are 
powdery grains of a sand-like substance coated with non-toxic organic compounds that electrically 
attract and bind charged metal atoms, thereby concentrating and separating them out of a solution. The 
innovative aspect of Rosenberg’s and Pang’s research is in the way the polymer is grafted to the silica 
substrate.
“We took previously known components and put them together in a unique way that gave the 
material special properties,” Rosenberg said The result, achieved in collaboration with the Idaho 
National Engineering Laboratory, was a composite that has “far superior” abilities than existing 
materials to bind and separate copper from mixtures of copper and other heavy metals.
Since first submitting the patent, Pang and Rosenberg have used their process to make 
completely novel materials for specialized applications. The team, which includes graduate students 
Robert Fischer and Dana Hagers and postdoctoral fellow Susan Beatty, has been experimenting to 
chemically modify polymers to increase their metal specificity and extraction efficiency. Such
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“designer composites can be tailored to mop up and recover toxic, but industrially important, metals 
from specific processes. Recent work also has shown these materials to retain their efficiency at high 
temperatures.
“Now that we have the process to make the material, we can let our imaginations run wild,” 
Rosenberg said. Composites can be created to remove a variety of toxic metals, such as mercury, 
cadmium and chromium. There are possibilities for all kinds of chemical clean-up, even perhaps of 
radioactive waste,” he said.
Silica-polymer composite technology works something like chromatography, wherein individual 
colors will separate from a mixture smeared on paper because of the different affinities individual color 
compounds have for the paper. Similarly, different metals have different affinities for different polymers. 
How tightly a metal binds to a polymer determines its rate of migration along a column of composite, 
where it can be concentrated and separated out.
Rosenberg and Pang have achieved “very favorable” results in EPA-supervised tests of their 
materials at the Berkeley Pit in Butte — once the largest open-pit copper mine in the country — in which 
they first precipitated iron out of water samples, then separated and concentrated the more valuable 
copper, zinc and manganese. Larger-scale tests are planned for this spring in Butte and around the state. 
Rosenberg’s research group has built a portable apparatus that can be hauled in the bed of a pickup 
truck to test contaminated water districts and the mine sites overseen by the state Abandoned Mine 
Bureau.
“We see this as partial payback for the state’s early support of our work through the Montanans 
on Track for Science program, a joint federal-state effort to help boost the scientific competitiveness of 




Perhaps most exciting is the large number of potential industrial clean-up applications for the 
silica-polymer technology. For instance, Rosenberg is consulting with a Florida maker of leaded-glass 
products, which relies on lead recovered from scrapped TV screens, on ways to clean up its waste- 
water stream. Even more promising is the news that computer manufacturers are moving toward a new 
type of copper-based technology in the production of microchips and semiconductors.
“Without further research and development, we believe our material can clean and recover the 
copper out of the waste stream from this technology,” Rosenberg said.
Now that the researchers have seen the results of their creations, they are applying for federal 
funding to understand how the silica-polymer composites work. “You can make something that works, 
but you don’t have any idea why it does,” he said. “That’s chemistry for you.”
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